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ULVNRI VXFK DWWDFNV LV E\PDNLQJ WUDQVSRUW V\VWHPV D OHVV DWWUDFWLYH WDUJHW IRU WHUURULVWV 7KLV FDQEH DFKLHYHGE\
PLWLJDWLQJWKHHIIHFWVXFKDWWDFNVKDYHRQSDVVHQJHUVVWDIIDQGPHWURLQIUDVWUXFWXUH
7KHDLPRIWKH(XURSHDQ)UDPHZRUNSURMHFW³6HFXUH0HWUR´LVWRLQFUHDVHWKHVDIHW\DQGVHFXULW\RIPHWURYHKLFOHV
IURP WHUURULVW DWWDFNV E\ H[SORVLYHV DQG ILUHERPEV WKURXJKPDWHULDO FKRLFH DQG YHKLFOH GHVLJQ WKHUHE\ LQFUHDVLQJ
UHVLOLHQFHDQGUHGXFLQJWKHLPSDFWRIDWWDFNVRQSDVVHQJHUVVWDIILQIUDVWUXFWXUHDQGSURSHUW\
0HWURYHKLFOHVKDYHEHHQVHOHFWHGIRUVWXG\EHFDXVH WKHVHDUHRIWHQFURZGHGUHSUHVHQWLQJDKLJKSURILOH WDUJHW IRU
WHUURULVWVDLPLQJDWPDVVFDVXDOW\ DWWDFNV &XUUHQWDSSURDFKHV WR VHFXULW\RQ WKHVH V\VWHPVDUH ODUJHO\PDQDJHULDO
HQKDQFHGYLJLODQFHGHWHFWLRQRI FRQFHDOHG LWHPVGHSRW VHFXULW\ RU XVH VHDUFKHV DQG VFUHHQLQJ HJ GHWHFWLRQRI
H[SORVLYHV XVLQJ GRJV  7KH JUHDWHVW UHVLOLHQFH WR DWWDFN LV SURYLGHG WKURXJK DPXOWLOD\HUHG V\VWHP RI VHFXULW\
6HFXUH0HWURDGGVDQDGGLWLRQDOOD\HURISURWHFWLRQWRWKHV\VWHPZKLFKZLOOUHPDLQHIIHFWLYHHYHQLIRWKHUVDUHQRW
VXFFHVVIXO
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V\VWHPV LQ XUEDQ HQYLURQPHQWV JHQHUDOO\ FDXVH GLIIXVH SDQLF DODUP DQG VXVSHQVLRQ RI YLWDO IXQFWLRQV
ZKLFKDUHWKHWUDGLWLRQDOJRDOVRIWHUURULVP
,Q RUGHU WR HIIHFWLYHO\ WDFNOH WKH WKUHDW SRVHG E\ WHUURULVP DQG RWKHU IRUPV RI YLROHQW FULPH LW LV
HVVHQWLDO WKDW RSHUDWRUV KDYH D WKRURXJK XQGHUVWDQGLQJ RI WKH SDVW DWWDFNV SHUSHWUDWHG DJDLQVW UDLOZD\










WKH\ GHVLUHG WR WDNH DQG DUH JHQHUDOO\ FDUULHG RXW LQ D ZD\ WKDW ZLOO DFKLHYH PD[LPXP SXEOLFLW\
7KHUHIRUHWKHVWXG\GRHVQRWFRQVLGHUDWWDFNVDJDLQVWWUDQVSRUWV\VWHPVDQGLQIUDVWUXFWXUHSHUSHWUDWHGE\
DUPHGIRUFHVDQGPLOLWDU\IDFWLRQVGXULQJFRQYHQWLRQDODUPHGFRQIOLFWV
7R XQGHUWDNH WKLV VWXG\ GDWD ZDV JDWKHUHG IURP WKH 5$1'&RUSRUDWLRQ¶V 'DWDEDVH RI:RUOGZLGH
7HUURULVP ,QFLGHQWV5':7, DQG IURP WKH 8QLYHUVLW\ RI 0DU\ODQG¶V *OREDO 7HUURULVP 'DWDEDVHÁ 














7KLV ILJXUH LV VWURQJO\ VNHZHGE\ WKHKLJKQXPEHURI LQMXUHG UHFRUGHG LQ WKH7RN\R VDULQ DWWDFNZKLFKDFFRXQWV IRU
QHDUO\ RQH WKLUG RI WKH WRWDO LQMXULHV UHFRUGHG LQ RXU FKURQRORJ\  7KH WRWDO LQMXUHG LV VXEMHFW WR FRQWHVWDWLRQ DQG UHYLVLRQV VHH
5$1'&RUSRUDWLRQ¶V6HFXULQJ$PHULFD¶V3DVVHQJHU5DLO6\VWHPVSVRIRUWKHSXUSRVHVRIWKLVSDSHUWKHWRWDOLQMXULHVWROO
VKDOOH[FOXGHWKH7RN\RVDULQDWWDFNILJXUHV








ODUJHO\ WKHSUHIHUUHGDQGPRUHFRPPRQZD\ WRFDUU\RXW DWWDFNV DFFRXQWLQJ IRUPRUH WKDQKDOIRI WKH
WRWDO HYHQWV UHFRUGHG  LQ WKH SHULRG   6DERWDJH IROORZV  DQG WKHQ DUPHG DWWDFN
DQGDUVRQ  )RU WKHSHULRG WKHUH LV OLWWOHFKDQJH LQ WKH VWDWLVWLFVZLWKERPELQJ
VDERWDJHDUPHGDWWDFNDQGDUVRQKDYLQJDQGUHVSHFWLYHO\)LJ7KLVVXJJHVWVWKDW



























%RPELQJLVGHILQHGDVDERPEDWWDFNZKHQ WKHUH LV WKHFOHDU LQWHQWLRQWRSURFXUHKDUP WRSHRSOH :KHUHERPEVDUHXVHG
H[SOLFLWO\WRFUHDWHGDPDJHDQGDIIHFWWKHUHJXODUFRXUVHRIWKHWUDQVSRUWDFWLYLW\ZHFODVVLI\LWDVVDERWDJH






























)URP WKHGDWD VWXGLHG WUDFNV DQGYHKLFOHV DUHXQGRXEWHGO\ WKHSUHIHUUHG ORFDWLRQV IRU DWWDFNV 7KH
QXPEHURIDWWDFNVRQYHKLFOHVDQGWUDFNVDUHURXJKO\VLPLODULQQXPEHUIRUWKHWLPHSHULRGVVWXGLHGEXW
WKRVHRQYHKLFOHVDUHFRQVLGHUDEO\PRUH OHWKDO RI WKHIDWDOLWLHVKDYHRFFXUUHGZKLOH WUDYHOOLQJRQ
WUDLQRUVXEZD\FDUULDJHVZKLOHRQO\RIWKHIDWDOLWLHVZHUHGXHWRDWWDFNVRQWUDFNV,WLVLQWHUHVWLQJ
WR QRWH WKDW DWWDFNV LQ VWDWLRQV DOWKRXJK QXPHULFDOO\ OHVV IUHTXHQW WKDQ WKRVH RQ WUDFNV KDYH D KLJKHU
PRUWDOLW\SHUFHQWDJH







 7RWDO$WWDFNV $WWDFNVRQ9HKLFOHV RI7RWDO )DWDOLWLHVRQ9HKLFOHV ,QMXULHVRQ9HKLFOHV
6XEZD\     
6XEZD\(8     
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HIIHFWVRIEODVWDWWDFN :KLOVW LW LVQRWSUDFWLFDO WRFUHDWHDERPESURRIPHWURYHKLFOHGXHFRVWZHLJKW
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x 6KRFNZDYHV$IWHUDEODVWZDYHVWULNHVDVXUIDFHKLJKYHORFLW\ VKRFNZDYHVZLOOFRQWLQXH WRSDVV
WKURXJKWKHVWUXFWXUH
x )UDJPHQWDWLRQ7KHLPSDFWDQGRUSHQHWUDWLRQRIVKUDSQHO







SURILOHV DV D UHVXOW RI WZR ORDGLQJ SKDVHV  WKH ILUVW ORDGLQJ SKDVH UHVXOWV IURP WKH EODVW RYHUSUHVVXUH
UHIOHFWLRQDQGGXHWRWKHFRQILQHPHQWSURYLGHGE\WKHVWUXFWXUHDVHFRQGORDGLQJSKDVHRIUHUHIOHFWLRQ
ZLOO RFFXU  'HSHQGLQJ RQ WKH GHJUHH RI FRQILQHPHQW RI WKH VWUXFWXUH WKH FRPELQHG HIIHFWV RI WKH
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FDQ KDYH ERWK EHQHILFLDO DQG GHWULPHQWDO HIIHFWV +LJK RYHU SUHVVXUHV DUH UHGXFHG GXH WR UHPRYDO RI





PDWHULDOV XVHG LQ WKH ZDOOV RI WKH FDUULDJH VKRXOG EH DEOH WR DEVRUE WKH HQHUJ\ RI WKH EODVW WKURXJK
FRQWUROOHGGHIRUPDWLRQHLWKHUDWDPDWHULDOOHYHORUWKURXJKMRLQWGHVLJQ
5RRI
7KH EODVW ZDYH JHQHUDWHV D QHJDWLYH SUHVVXUH ZKLFK FDQ HIIHFWLYHO\ VXFN FRPSRQHQWV WKDW DUH QRW






7KH EODVW ZDYH FDQ FDXVH WKH VHDWV WR GLVLQWHJUDWH LQWR KLJK YHORFLW\ SURMHFWLOHV NLOOLQJ RU LQMXULQJ














3525 Conor O’Neill et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3518 – 3527 
6KRXOGDGHYLFHEHGHWRQDWHGRQWKHIORRURIDPHWURYHKLFOHWKHEODVWLVOLNHO\WRSHQHWUDWHWKHIORRU
DQG WKH EODVW ZDYH YHQW RXWZDUGV XQGHUQHDWK WKH YHKLFOH FDXVLQJ GDPDJH WR ERJLHV DQG HTXLSPHQW
(TXLSPHQWGHWDFKLQJIURPWKHXQGHUVLGHRIWKHWUDLQLVKLJKO\OLNHO\WRFDXVHGHUDLOPHQWDQGGDPDJHWR
WKH LQIUDVWUXFWXUH  ,Q -DQXDU\  D /RQGRQ 8QGHUJURXQG &HQWUDO /LQH WUDLQ GHUDLOHG GXH WR WKH
GHWDFKPHQWRI WKH WUDFWLRQPRWRU IURP WKHYHKLFOH 7KHH[WHQWRI WKHGDPDJH WR WKH LQIUDVWUXFWXUHZDV
GHWDLOHGLQD/RQGRQ8QGHUJURXQGLQWHULPUHSRUWRIWKHLQFLGHQW
³7KHPRWRUDOVRGDPDJHG WKH WUDFN LQ WKH WXQQHOVPDVKLQJVHYHUDOVOHHSHUVDQG LQVXODWLQJSRWVRQ
WKHSRZHUUDLOV7KHGHUDLOPHQWDOVRSXVKHGWKHUXQQLQJDQGSRZHUUDLOVRXWRIWKHLUPRXQWLQJVIRU
DURXQGPHWUHV7KHVLGHVRIWKHGHUDLOHGFDUVDOVRLQIOLFWHGGDPDJHRQWKHWXQQHOFDEOHEUDFNHWV
DVVRFLDWHG FDEOHVDQG WXQQHO WHOHSKRQHZLUHV  6RPHGHEULV DSSHDUV WRKDYH HQWHUHG WKHSDVVHQJHU
VDORRQ 7KHSODWIRUPHGJHZDVGDPDJHG IRUDERXWPHWUHV IURP WKH UHDU WXQQHOZDOO´ /RQGRQ
8QGHUJURXQG















DOHUW WKHP WR WKH H[SORVLRQ  +DG WKH\ EHHQ DEOH WR GR VR WKH\ PLJKW KDYH EHHQ DEOH WR KHOS WKH




PDWHULDOVFDQEHXVHG LQD VLPLODU IRUPDW WR WKHZDOOSURWHFWLRQ KRZHYHU LW LVPRUH OLNHO\ WKDW WKH IXOO
H[WHQWRIWKHEXONKHDGZLOOEHUHLQIRUFHG,QFDVHRIDEODVWWKHGULYHUVKRXOGEHDEOHPRYHWKHWUDLQWRWKH





ZLWKZKLFK ILUH FDQ VSUHDG DQG WKH KLJK QXPEHU RI IDWDOLWLHV VXFK DQ HYHQW FDQ EULQJ DERXW $IWHU DQ
DUVRQLVWVHWILUHWRIRXUOLWUHVRIIODPPDEOHOLTXLGLWVSUHDGTXLFNO\WRDOOVL[FRDFKHVRIWKHWUDLQZLWKLQ
WZRPLQXWHV GXH WR WKH KLJKO\ IODPPDEOH LQWHULRU RI WKH WUDLQ  7KH VHDWV IORRULQJ DQG DGYHUWLVHPHQW
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ERDUGV ZHUH QRW PDQXIDFWXUHG IURP ILUH SURRI PDWHULDOV EXW FRPSRVHG RI IODPPDEOH ILEUHJODVV
FDUERQDWHGYLQ\ODQGSRO\HWK\OHQH7KHILUHDOVRVSUHDGWRWUDLQWUDYHOOLQJLQWKHRSSRVLWHGLUHFWLRQ
ZKLFK VWRSSHG DORQJVLGH  $W OHDVW  SHRSOH ZHUH NLOOHG DQG DSSUR[LPDWHO\  LQMXUHG 1DWLRQDO
(PHUJHQF\0DQDJHPHQW$JHQF\












6XUYLYDELOLW\RIFHUWDLQNH\V\VWHPVRQ WKHPHWURYHKLFOHZLOODOORZWKH WHDPLQFKDUJHRI WKHFULVLV
PDQDJHPHQW WR JDWKHU LQIRUPDWLRQ RQ WKH VWDWXV DQG ORFDWLRQ RI WKH GDPDJHG WUDLQ RU WUDLQV DQG WKHLU
RFFXSDQWV7KLVLVRISDUDPRXQWLPSRUWDQFHLQRUGHUWRHIILFLHQWO\PDQDJHWKHUHVFXHRSHUDWLRQV)RUWKH










XQGHUJURXQG V\VWHP LWVHOI EXW DOVR DFWLQJ DV D SRLQW RI FRQWDFW WR UHOD\ XSGDWHV DQG FRPPDQGV WR
SDVVHQJHUV IROORZLQJ WKH LQFLGHQW 0RUHRYHU WKH SUHVHQFH RI D NQRZOHGJHDEOH SHUVRQ UHOLHYHV WKH
VHQVHRIKHOSOHVVQHVV ,QDXWRPDWLFPHWURV\VWHPVWKHVDPHIXQFWLRQFDQEHIXOILOOHGE\ WKHFRQWURO
FHQWUHVRLQWKLVFDVHWKHLQWHUFRPDQGWKHDVVRFLDWHGUDGLROLQNWDNHDSDUWLFXODUO\YLWDOUROH
x ZD\ UDGLR FRPPXQLFDWLRQV  7KLV OLQN LV XVHG ERWK WR DOORZ WKH SHUVRQV LQ FKDUJH RI WKH FULVLV
PDQDJHPHQWWRJDWKHULQIRUPDWLRQIURPWKHGULYHURUWKHSDVVHQJHUVDQGWRFRPPXQLFDWHLQIRUPDWLRQ
DQG LQVWUXFWLRQV 7KH UROHRIFRPPXQLFDWLQJZLWK WKHRXWVLGHZRUOG LV LPSRUWDQW QRWRQO\ IURP WKH
SUDFWLFDOSRLQWRIYLHZEXWDOVRWRUHOLHYHWKHVHQVHRISRZHUOHVVQHVVDQGLVRODWLRQ





x %DFNXSRI WKH VXUYHLOODQFHGDWD IRU IRUHQVLFSXUSRVH 7KLV IXQFWLRQDOLW\ LVDPHUHEDFNXSRIGDWD
UHFRUGHGEHIRUHWKHEODVWLWKDVQRWEHHQIRXQGQHFHVVDU\WRNHHSJDWKHULQJGDWDRIWKHH[SORVLRQDQG
DIWHUZKLFKZRXOGUHTXLUHKDUGHQLQJWKHFDPHUDVDQGPLFURSKRQHV




UHYHDO WKDWZKHQ DWWDFNV DUHSHUSHWUDWHG DJDLQVWPHWUR V\VWHPV WKHUH LV D VWURQJ WHQGHQF\ WR WDUJHW WKH











$ SUDJPDWLF DSSURDFK LV QHHGHG ZKHQ GHILQLQJ GHVLJQ FULWHULD WR PLWLJDWH WHUURULVW DWWDFNV 7KH
WHFKQRORJLHVWKDW WKHSURMHFWVKDOO IRFXVRQZLOOQHHGWRWDNHLQWRDFFRXQWVRPHZLGHUFRQVLGHUDWLRQVRI









7KH DXWKRUV ZRXOG OLNH WR WKDQN WKH (XURSHDQ &RPPLVVLRQ IRU VXSSRUWLQJ WKH IXQGLQJ IRU WKH
³6HFXUH0HWUR± ,QKHUHQWO\ VHFXUHEODVW UHVLVWDQW DQG ILUH VDIHPHWUR YHKLFOHV´SURMHFW DQGZRXOG DOVR
ZLVKWRWKDQNDOOSDUWLFLSDWLQJSURMHFWSDUWQHUV
5HIHUHQFHV
*UHDWHU/RQGRQ$XWKRULW\5HSRUWRIWKH-XO\5HYLHZ&RPPLWWHH$YDLODEOHDW
KWWSOHJDF\ORQGRQJRYXNDVVHPEO\UHSRUWVMXO\UHSRUWSGI

/RQGRQ8QGHUJURXQG'HUDLOPHQWDW&KDQFHU\/DQH,QWHULP5HSRUW$YDLODEOHDW
KWWSZZZUDLOZD\VDUFKLYHFRXNGRFXPHQWV+6(B&KDQFHU\/DQHB,QWHULPSGI

1DWLRQDO(PHUJHQF\0DQDJHPHQW$JHQF\)LUHLQ'DHJX6XEZD\'DHJX6RXWK.RUHD$YDLODEOHDW
KWWSHQJQHPDJRNUVXEFPVBDVS
